The main aim of this study was to assess the reliability and structural validity of the French version of the 12-item version of the Personal Report of Confidence as Speaker (PRCS), one of the most promising measurements of public speaking fear. Methods: A total of 611 French-speaking volunteers were administered the French versions of the short PRCS, the Liebowitz Social Anxiety Scale, the Fear of Negative Evaluation scale, as well as the Trait version of the Spielberger State-Trait Anxiety Inventory and the Beck Depression Inventory-II, which assess the level of anxious and depressive symptoms, respectively. Results: Regarding its structural validity, confirmatory factor analyses indicated a single-factor solution, as implied by the original version. Good scale reliability (Cronbach's alpha = 0.86) was observed. The item discrimination analysis suggested that all the items contribute to the overall scale score reliability. The French version of the short PRCS showed significant correlations with the Liebowitz Social Anxiety Scale (r = 0.522), the Fear of Negative Evaluation scale (r = 0.414), the Spielberger State-Trait Anxiety Inventory (r = 0.516), and the Beck Depression Inventory-II (r = 0.361).
Introduction
About 77% of the general population fears public speaking. 1 Public speaking fear is highly prevalent and manifests itself as a significant burden in society through lower educational achievement, occupational impairment, and increased health care utilization. [2] [3] [4] At a diagnostic level, fear of public speaking is usually diagnosed as social anxiety disorder (SAD), nongeneralized type. 5, 6 Recent studies confirm that fear of public speaking is a frequent feature of SAD, but that it may also be present in the absence of any or most of the other features of SAD. 7, 8 On the whole, there seems to be substantial, although not conclusive, evidence that the disorder may be a specific subtype and not just a minor form of SAD. 9 At a clinical level, recent studies confirm that public speaking anxiety is amenable to cognitive-behavioral therapy programs that include exposure to the feared situations, 10 including novel methods of exposure, such as virtual reality environments and exposure to videotaped audiences. [11] [12] [13] Several studies report that computerized cognitive bias modification training may significantly alleviate discomfort in individuals' speech performance. [14] [15] [16] Recent findings also pointed out that there are additional treatment modalities, such as the administration of cannabidiol or D-cycloserine prior to exposure, which might enhance the efficacy of currently available cognitivebehavioral therapy programs. 17, 18 As a consequence of this high prevalence of public speaking fear, and in light of its clinical implications, the need for brief and accurate measurement of this construct is critical. There are few measures with the specific aim of measuring public speaking fears, such as Report of Communication Apprehension, 19 Self-statements During Public Speaking, 20 and the Personal Report of Confidence as Speaker (PRCS). 21, 22 Of these measures, one of the most frequently used and well established is the PRCS. 21, 22 The original PRCS was a self-report scale consisting of 104 true or false items designed to measure a subject's fear of public speaking. 21 Subjects were asked to base their responses on their most recent experience of speaking in front of an audience; however, this version proved to be cumbersome when used as a screening instrument. Therefore, a short 30-item format version was developed by selecting the 30 most discriminating items from the longer questionnaire. 22 Similar to the long version, the questionnaire is arranged in a true or false format, with a total score ranging from 0 (no fear, all items scored as "false") to 30 (extreme fear, all items scored as "true").
Since its development, the 30-item format version of the PRCS has been widely used as a screening measure in national and international epidemiologic surveys dealing with fear of public speaking. [22] [23] [24] It has also been frequently used as an outcome measure of psychological and pharmacological treatment effectiveness in public speaking fear. [25] [26] [27] [28] [29] Its score did not significantly differ across gender or ethnicity in a college-aged sample, 30 and normative data for the PRCS have been published. 30 Until recently, psychometric properties of the PRCS have received little empirical attention. A previous study reported that it had a high internal consistency (Cronbach's alpha = 0.91) and exhibited adequate convergent validity (ie, having significant correlations with 12 other measures of speech and social anxiety, ranging from 0.52 to 0.97). 31 Higher PRCS scores were shown to be associated with less effective speech performance. 32 To our knowledge, only one study assessed the structural validity of the scale. 33 At a more fundamental level, structural validity is a critical point. This refers to the degree to which the scale measures the theorized construct that it purports to measure. In other words, structural validity involves generalizing from one measure to the concept of this measure. Hook et al 33 submitted the original 30 PRCS-items to an exploratory factor analyses. The results indicated that the data were best explained by a two-factor solution, accounting for 95% of the variance. Between the two factors, the first was comprised mostly of word items presented in a straight forward manner (ie, 12 straightforwardly worded items and two reversed worded items) and the second consisted of reversed scored items only. As a consequence, the authors decided to eliminate the two reversed scored items from the first factor to yield a straightforwardly worded, 12-item scale. Exploratory factor analyses of this 12-item scale indicated that it accounted for the initial 84% of the PRCS variance, with items for the second factor accounting for the remaining 11% of the PRCS variance. Factor 1 and factor 2 were significantly correlated with each other (r = 0.59). Moreover, both factors were significantly correlated with the 30-item version. As pointed out by the authors, this suggested that the straightforwardly worded 12-item scale adequately reflects the theorized psychological construct that it purports to measure.
Moreover, the 12 straightforwardly worded items widely surpassed the other versions of the PRCS, in regards to evidence of convergent and divergent validity. For instance, it significantly exhibited a positive correlation with similar construct such as social phobia scale (r = 0.54), Spielberger State-Trait Anxiety Inventory (STAI-Trait) (r = 0.44), and moderately correlated with a less convergent construct such as the Beck Depression Inventory-II (BDI-II) (r = 0.34). Furthermore, it had high reliability (Cronbach's alpha = 0.85), and the total score exhibited a good distribution as depicted by a mean of 4.6 (SD = 3.51), a skewness of 0.33, and a kurtosis of -1.1.
As a consequence of these results, the use of the 12-item version has been recommended. 33 Moreover, due to its brief format, this version has been depicted as a promising tool for screening research; 33 however, no previous study using confirmatory factor analysis has tested whether this 12 straightforwardly worded items scale effectively fits with a single-factor solution. As previously pointed out, structural validity is critical, so using confirmatory factor analysis in order to test that the 12-item version best fits with a singlefactor solution would ensure that one can generalize from this measure to the concept. In addition to this first limitation, no cross-cultural adaptation of the 12-item version has been conducted, although the 30-item format version was adapted and validated among a Spanish-speaking sample. 34, 35 submit your manuscript | www.dovepress.com
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This is an important issue as it ensures the generalization of the measured construct. Thus, the systematic validation of a French version represents an important contribution in its own right, especially given the fact that French is the official language in 32 countries and territories worldwide. The present study was designed to overcome these two central limitations by answering two main questions. First, does the 12-item scale version fit with a single-factor solution? Second, while no French adaptation and validation of the PRCS has yet been published, could the good features of the 12-item version depicted by Hook et al 33 be replicated in a French-speaking sample? Consequently, the present study was designed to translate and validate the 12-item format PRCS into French.
Material and methods Overview
The scale was first translated into French. Next, the structural validity of the French version of the scale was tested with confirmatory factor analyses (due to a prior prediction of a single-factor solution, as found by Hook et al 33 ). Subsequently, we examined reliability estimates as well as convergent and divergent validity of the scale.
French adaptation of the scale
We followed the steps for the transcultural validation of psychometric instruments detailed by Hambleton et al. 36 Items were first translated into French and then back-translated into English. Two fully bilingual experts translated the original English scale into French using a committee approach. The French version was then translated back into English and reevaluated by two other bilingual experts. The first author supervised the whole translation/back-translation process. Experts were instructed to verify the conformity of the retranslated English version with the original version and the precision of the French items. Items with problematic back-translation were thoroughly discussed and appropriately amended. Most discrepancies were minor, involving the choice between two synonyms. Regarding the use of an appropriated format for the items, five participants were then instructed to comment on the overall presentation of the instrument and the precision of the items. No remarks were made. The French version of the scale is provided in Table S1 .
Structural validation Participants
Six hundred and eleven French speaking volunteers (410 women, 67.1%) were administered the French version of the PRCS. Their age ranged from 18 to 74 years (M = 31.16, SD = 12.18). They were recruited from the Université Catholique de Louvain community (Belgium) and the University of Geneva (Switzerland). The first, second, and last authors sent emails to potential participants (acquaintances and French-speaking international colleagues) requesting participation in a study on a voluntary basis and circulated this invitational email to others (snowball principle-emailing). Regarding their nationality, 57.4% (n = 351) of the participants were from Switzerland, 17.5% (n = 107) from France, 13.3% (n = 81) from Belgium, 11.1% (n = 68) from French-speaking African countries, and 0.7% (n = 4) from Canada (Quebec). Participants were predominantly university graduates (83.5% [n = 510]), while 7.5% (n = 46) of the participants had a college degree, 6.7% (n = 41) had a high school degree, 2% (n = 12) had a middle school degree, and 0.3% (n = 2) had an elementary school degree. Only native French speakers completed the questionnaire.
Measures and procedures
We asked participants to complete the French versions of the PRCS, the Liebowitz Social Anxiety Scale (LSAS), 37 the Fear of Negative Evaluation scale (FNE), 38 as well as the STAI-Trait, 39 and the BDI-II, 40 which assess the level of anxious and depressive symptoms, respectively. We selected these last scales to ensure that the PRCS best differentiates fear of public speaking from general anxiety proneness and depressive symptoms. Previous studies have reported that the STAI-Trait and the BDI-II are both relevant measures for the assessment of the construct validity for a scale referring to a sample of emotional behaviors. 41, 42 The STAI-Trait is a 20-item, self-report questionnaire assessing anxiety proneness. The French adaptation of the scale has reported good metric properties. 43 Cronbach's alpha in the current sample was 0.87.
The BDI-II is a 21-item, self-report measure of symptoms of depression. The French adaptation of the scale has reported good metric properties. 40 Cronbach's alpha in the current sample was 0.86.
The LSAS is a 24-item scale that measures anxiety and avoidance of social interaction and performance situations. The French adaptation of the scale has reported good metric properties. 44 Cronbach's alpha in the current sample was 0.91.
The FNE is a 30-item self-report questionnaire that measures a person's apprehension about negative evaluation.
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Studies have reported good psychometric properties as well as structural validity of the French adaptation of the scale. 45 Cronbach's alpha in the current sample was 0.91.
Data analysis
Confirmatory factor analysis, using AMOS 16 software (IBM Statistics, Chicago, USA) was used to test the factorial validity of the PRCS. 46 Before performing the analysis, we conducted the Kolmogorov-Smirnov test on each item of the PRCS. These analyses revealed that normality was achieved for all items (P . 0.05).
Concerning the confirmatory factor analyses, goodness of fit was tested with a χ 2 test (a statistically nonsignificant value corresponds to an acceptable fit); however, this method is sensitive to sample size. Indeed, it has been noted that obtaining statistically nonsignificant χ 2 when performing confirmatory factor analyses is unusual, even if the discrepancy of the observed from the implied data is trivial. 47 We preferred a derived fit statistic, the normed χ 2 , which is less dependent on the sample size. The normed χ 2 is achieved by computing the ratio of the model χ 2 and the degrees of freedom. 48 A normed χ 2 below 2 usually suggests a good model fit, and a normed χ 2 below 3 suggests an acceptable fit. 49 Many other solutions to the problem of sample size dependence have been proposed, and consequently, many different fit indices are available. Following recent recommendations in the report of fit indices, 50 we reported the standardized root mean square residual (SRMR), the root mean square error of approximation (RMSEA), and the comparative fit index (CFI). SRMR and RMSEA are both residuals-based, absolute fit measures. The CFI is an incremental relative fit measure. The combination of RMSEA and SRMR is valuable because the SRMR is sensitive to the misspecification of the factor covariances, whereas the RMSEA is sensitive to the misspecification of factor loadings. 51 In this way, if both indices were accepted, then the latent and the measurement model would be considered to be well specified. Moreover, the RMSEA has the advantage of usually being associated with a confidence interval. RMSEA values less than 0.06 were found to indicate a good model of fit. 52, 53 The SRMR are expected to stay below 0.08. 52, 53 The CFI indicates a good model fit for values in the range between 0.95 and 1.0, whereas values in the range of 0.90 and 0.95 signify an acceptable fit. 54, 55 The goodness of fit Index (GFI) was also reported. GFI is an absolute fit index, 34 which is analogous to R-square and performs better than any other absolute fit index regarding the absolute fit of the data. 56, 57 GFI values are between 0 and 1, with 1 indicating a perfect fit. A value of 0.90 has usually been considered as a minimum for model acceptance.
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Results
Structural validity
To be consistent with previous studies, we first imposed on the data the model proposed by Hook et al 33 (model A). As shown in Table 1 , analyses indicated that model A exhibited a low overall fit.
The maximum modification indices in the θ-∆ matrix (covariance between errors on observed variables) were found between items 1 and 8, 3 and 12, 4 and 11, 5 and 11, as well as between items 4 and 5. Hence, we let these pairs of errors covariate because they were semantically very similar. Items 1 and 8 both refer to "physiological responses" (item 1: "My hands tremble when I try to handle objects on the platform;" item 8: "I perspire and tremble just before getting up to speak"). Items 3 and 12 both refer to "speech apprehension" (item 3: "While preparing a speech I am in a constant state of anxiety;" item 12: "I am terrified at the thought of speaking before a group of people"). Items 4 and 11 both refer to "thought confusion" (item 4: "My thoughts become confused and jumbled when I speak before the audience;" item 11: "It is difficult for me to search my mind calmly for the right words to express my thoughts"). Both pairs of items 5 and 11 and items 4 and 5 refer to "searching for her/his words" (item 5: "Although I talk fluently with friends, I am at a loss for words on the platform;" item 11: "It is difficult for me to search my mind calmly for the right words to express my thoughts;" item 4: "Thoughts become confused and jumbled when I speak before the audience").
As a consequence, we compared the fit of model A with a model B similar to model A, but letting these pairs Fear of public speaking e7
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Item 9 e9
Item 10 e10
Item 11 e11
Item 12 e12 of errors covariate. As shown in Table 1 , a reasonable overall fit of the model was observed. Further, model B fit significantly better than model A, ∆χ 2 = 104.531, ∆df = 05, P , 0.001 (see Table 1 and Figure 1 ). However, it should be noted that the RMSEA is good but less than ideal in all the models we tested. As it has been pointed out, the RMSEA is very sensitive to small misspecifications of factor loadings, which are very common in the domain of personality and psychopathology research. 58 Nevertheless, despite finding that the standardized factor loadings of Model B were all statistically significant (P , 0.001, see Table S2 ), five items showed loading below 0.40 (items 1, 6, 7, 8, and 9). As a consequence, we compared the fit of model B with a model similar to model B, but had excluded these items (model C). As shown in Table 1 , the analyses indicated that despite the reasonable overall fit of model C, model B fit significantly better than model C (∆χ 2 = 109.679, ∆df = 39, P , 0.005). As a consequence, in order to be consistent with the initial scale, we did not exclude these items. Furthermore, the items' descriptive statistics, as well as the scale score reliability for the summated scale if the item is deleted (see Tables 2 and 3 ), indicated that these items widely contribute to the good scale score reliability. In conclusion, these confirmatory factor analyses clearly suggested that model B fit the best.
Descriptive statistics and internal consistency reliability Table 2 shows the descriptive statistics and scale score reliability indices of the French version of the PRCS. With an alpha higher than 0.75, 59 good scale score reliability was observed. Item analysis and discrimination analysis Table 4 displays the centile of the overall score. The results suggested that the overall score distribution is relatively symmetrical and bell-shaped, suggesting that the overall scale score correctly discriminates individuals. Accordingly, we also conducted discrimination analysis using point biserial correlation coefficient (r pb ) between each item and the overall scale score. As depicted in Figures 2 and 3 , all the correlations were significantly positive, suggesting that the selection of a true value in each item significantly relates to higher overall score. However, even if significant, it should be noted that the item-total correlation was smaller for item 6 (often a minimum of 0.40 is used as a rule of thumb). The mean and variance of this item for the summated scale if it is deleted, as well as the size of unstandardized alpha if it is removed, suggested that this item is necessary for the overall good scale score reliability. As a consequence, we did not exclude these items.
Correlations between the PRCS and other constructs Table 5 displays the zero-order correlations between the PRCS and the LSAS, the FNE, the BDI-II, as well as the STAI-Trait. Fisher's r-to-z transformation and the Meng test of two correlations with one variable in common from the same sample were used to assess the difference of Pearson r-values. 60 Both tests indicated that the PRCS correlates significantly better with the FNE, LSAS, and STAI-Trait than with BDI.
Discussion
The aim of this study was to propose an adaption of the 12-item version of the PRCS and to test, using confirmatory factor analyses, the validity of the single-factor solution these authors proposed. 33 Confirmatory factor analyses showed that a single-factor solution has an acceptable fit.
The results indicated that the scale had very good internal reliability. Overall, our findings are in accordance with the exploratory factor analyses of Hook et al, 33 endorsing submit your manuscript | www.dovepress.com Notes: A centile (or percentile) is the value of a variable below which a certain percent of observations fall. For example, the 25th centile is the value (or score) below which 25 percent of the observations may be found. The 25th centile is also known as the first quartile, the 50th centile as the median or second quartile, and the 75th centile as the third quartile. the additive value of the short version of the PRCS. While the PRCS appears as one the most frequently used scales in assessing fear of public speaking, this is the first study using confirmatory factor analyses to test the structural validity of the 12-item version. This finding provides evidence that researchers and practitioners can generalize from this measure to the concept it purports to measure, even if the language in which the instrument is administered is different. Moreover, our findings suggest there is good reason to interpret scores of the 12-item version according to a single-factor solution, then referring to a global construct of fear of public speaking (ie, a unique overall scale score). At an applied level, these findings are important as they warrant that the score of an individual to the French version of the short PRCS may be compare to the other individuals PRCS score, even if the language in which the instrument is administered is different. These findings have critical consequences for the measurement of psychological and pharmacological treatment effectiveness in public speaking fear among a Frenchspeaking sample. They also bear important consequences for the use of the PRCS in the clinical setting. We also examined the convergent validity of the scale. In accordance with Hook et al 33 reporting stronger correlations between the 12-item version of the PRCS and measures of social anxiety as well as with trait anxiety than with depression, we found that the 12-item version significantly correlates more to social anxiety and trait anxiety measurements than the depression measurement. This fits with earlier work showing that the PRCS has a good convergent validity.
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The present study suffers from several limitations. First, our sample was only comprised of nonclinical participants. Future studies should assess the structural validity of the PRCS among a clinical sample of individuals fearing public speaking. Second, we assessed the construct validity with self-report measures only. Future studies should examine the correlation between the PRCS and behavioral, as well as psychophysiological (eg, skin conductance, cortisol release) responses to speech situations (with multimodal assessment of public speaking fear). 61, 62 Third, our respondents were selected from the community via suboptimal snowball sampling methods, this limited the potential for generalization of the present findings. Data of factorial invariance across sex, age, nationality, and educational level would allow the examination of equivalence between scores on each subsample in order to improve the degree of generalization. However, neither the nationality nor the educational level (ie, 83.5% are college graduates) of the present sample follow a distribution that allowed the use of such a statistical procedure. Future studies should further explore this issue. A fourth limitation is the Internet-administered format of the scales, since several studies show that the psychometric properties of scales and psychological tests administered via the Internet can be different from paper and pencil versions. 63 Future studies should investigate this question regarding the PRCS. significant, it should be noted that the item-total correlation was smaller for item 6 (r pb = 0.388). However, the descriptive statistics as well as the contribution of this item to the scale score reliability suggested that it should not be removed from the scale. Future studies should address this issue.
In conclusion, the French version of the 12-item version of the PRCS provides a valid measure of fear of public speaking. Regarding its structural validity, confirmatory factor analyses replicated the model implied by the exploratory analyses of Hook et al. 33 These results suggest there is good reason to interpret the scale score according to a singlefactor solution (ie, a global score). Good scale reliability and concurrent validity were also observed. These findings have critical consequences for the evaluation of individuals who fears public speaking.
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